Yeast-hybrid based high-throughput assay for identification of anthrax lethal factor inhibitors.
Inhibitors of anthrax lethal factor (LF) are currently being sought as effective therapeutics for the treatment of anthrax. Here we report a novel screening approach for inhibitors of LF, a yeast-hybrid-based assay system in which the expression of reporter genes from a Gal4 promoter is repressed by LF proteolytic activity. Yeast cells were co-transformed with LF and a chimeric transcription factor that contains an LF substrate sequence inserted between the DNA-binding and activation domains of Gal4. In the resulting yeast cells, LF cleaves the substrate, thus inactivating the chimeric Gal4 and resulting in lack of expression of reporter genes. Compounds that inhibit LF cleavage of its substrate are identified by changes in reporter gene activity. Relative to in vitro screens for inhibitors of LF proteolytic activity, this screen has the advantage of excluding compounds that are toxic or non-permeable to eukaryotic cells. Additionally, the screen has the advantage of being fast, easy and cheap because exogenous LF and substrate are not needed. An initial chemical library screen with this system has identified four candidate inhibitors which were confirmed to inhibit LF protease activity in an in vitro assay. Furthermore, FBS-00831, one of the compounds identified, protects Raw 264.7 macrophages from anthrax lethal toxin and the possible binding site on LF was also evaluated by molecular docking.